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In the title compound, C24H25NO, the phenyl and diphenyl- 
methanol substituents are syn to each other. The pyrrolidine 
ring has an envelope conformation with the flap atom being 
the C atom bearing the phenyl substituent. The hydroxy group 
forms an intramolecular hydrogen bond with the pyrrolidine 
N atom, and the phenyl rings lie to same side of the molecule. 
The crystal packing features C— H- ■ -it interactions. Two 
slightly displaced co-planar orientations were found for one of 
the phenyl rings; the major component had a site-occupancy 
factor of 0.782 (15). 

Related literature 

For background to the highly enantioselective addition of 
arylzinc reagents to aldehydes, see: Yoon & Jacobsen (2003), 
Taylor, et al. (2011). For related structures, see: Moro et al. 
(2010); Shabbir et al. (2009). For details of the synthetic 
protocols, see: Walsh & Kozlowski (2008); Paixao, et al. (2008). 
For ring conformational analysis, see: Cremer & Pople (1975). 




Experimental 

Crystal data 

C 24 H 25 NO 
M, = 343.45 
Orthorhombic, Pl^Lfa 
a = 9.9672 (2) A 
b = 13.3376 (2) A 
c = 14.4369 (2) A 

Data collection 

Bruker APEXII CCD 

diffractometer 
24972 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.038 

wR(F 2 ) = 0.092 

S = 1.05 

2262 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 
Cg is the centroid of the C6-C1 1 ring. 



V = 1919.22 (5) A 3 
Z = 4 

Mo Ka radiation 
/x = 0.07 mm~' 
T = 100 K 

0.22 x 0.15 x 0.15 mm 



2262 independent reflections 
1979 reflections with / > 2a(l) 
R:„, = 0.039 



255 parameters 

H-atom parameters constrained 
Ap max = 0.17 e A~ 3 
Ap mi „ = -0.19 e A~ 3 



D-H-A 


D—H 


H-A 


D- ■ -A 


D-H-A 


O-HIO-N 


0.84 


2.02 


2.648 (2) 


132 


C28-H28- ■ O' 


0.95 


2.78 


3.359 (7) 


120 


C17-H17---Cg" 


0.95 


2.92 


3.776 (3) 


150 


Symmetry codes: fi) 


-x, y + l,-z + y 


(ii) -x + l,y- 


-|,-z+|. 





Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SIR97 (Altomare et al., 1999); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 2006); 
software used to prepare material for publication: MarvinSketch 
(Chemaxon, 2010) and publCIF (Westrip, 2010). 

We thank the Brazilian agencies FAPESP, CNPq (research 
fellowships to JZS, DSL and CRDC) and CAPES (808/2009 to 
JZS) for financial support. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HG5054). 
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Acta Cryst. (2011). E67, ol807-ol808 [ doi:10.1107/S1600536811023403 ] 
[(25 , ,5^)-l-Methyl-5-phenylpyrrolidin-2-yl]diphenylmethanol 

J. Zukerman-Schpector, A. Venturini Moro, D. S. Ludtke, C. R. D. Correia and E. R. T. Tiekink 
Comment 

Chiral P-amino alcohols have found numerous applications in asymmetric catalysis in the past and continue to play a pivotal 
role in the development of new reactions and chiral ligands (Walsh & Kozlowski, 2008). One asymmetric reaction where 
chiral P-amino alcohol ligands have found enormous success is the enantioselective addition of organozinc reagents to car- 
bonyl compounds, with particular emphasis in the alkylation of aldehydes by the addition of diethylzinc. A more challen- 
ging reaction is the asymmetric arylation reaction, since arylzinc reagents are more reactive than the dialkylzinc and the 
ligand turnover has to highly efficient in order to circumvent the uncatalyzed background reaction (Paixao et al, 2008). 
Considering the proline motif as a privileged framework for the development of asymmetric catalysts (Yoon & Jacobsen, 
2003) we have recently described a new chiral ligand for the highly enantioselective addition of arylzinc reagents to alde- 
hydes. The ligands were prepared by an straightforward synthetic sequence, with a Heck reaction of arenediazonium salts 
(Heck-Matsuda reaction) as the key step (Taylor et al., 2011). Herein, we describe the crystal structure analysis of a repres- 
entative molecule, the title compound, (I). 

The crystal structure analysis of (I) confirms the structure as having the expected syn relationship between the phenyl and 
the diphenylmethanol substituents, Fig. 1 (Moro et al., 2010; Shabbir et al., 2009). The pyrrolidine ring is in an envelope 
conformation with CI out of the plane formed by the other four atoms, the ring puckering parameters being: m ~ 0.379 (2) 
° and 92 = 32.0 (3) ° (Cremer & Pople, 1975). The hydroxy group is orientated over the five-membered ring to facilitate the 
formation of an intramolecular O — H ■ N hydrogen bond, Table 1 . The crystal packing is dominated by C — H- -71 interactions, 
Table 1. Globally, the pyrrolidine pack in the ab plane and are sandwiched by benzene rings along the c direction, Fig. 2. 

Experimental 

The starting {2S)-l-tert-b\x\.y\ 2-methyl 5-argio-l//-pyrrole-l,2(2//,5H)-dicarboxylate was prepared as described in previous 
work (Moro et al, 2010). To a round-bottomed flask, under a hydrogen atmosphere, were added the Heck adduct ((2S))- 
1-tert-butyl 2-methyl 5-argio-l//-pyrrole-l,2(2//,5H)-dicarboxylate) (3 mmol) and dry methanol (60 ml), followed by the 
addition of Pd/C 10% (20% wlw, 0.18 g). The reaction was stirred at room temperature for 24 h. After this time, the crude 
reaction mixture was fdtered in a plug of celite and concentrated under reduced pressure. The resulting product was used 
without further purification. To a round-bottomed flask, under an argon atmosphere, PhMgBr (5 equiv. , 1 5 mmol) in THF (15 
ml, 1 A/solution) was added to a THF (10 ml) solution of the (2S)- 1-fert-butyl 2-methyl 5-argiopyrrolidine-l,2-dicarboxylate 
(3 mmol) at room temperature, and the mixture was stirred for 4 h, before being quenched by careful addition of NaOH 
2M. The heterogeneous mixture was filtered through a pad of Celite and washed with dichloromethane (3 x 50 ml). The 
combined organic phases were dried with MgS04, filtered and the solvent removed under vacuum. The resulting product 
was used without further purification. To a suspension of lithium aluminium hydride (1.14 g, 30 mmol) in THF (15 ml) in 
a round-bottomed flask, under an argon atmosphere and cooled to 273 K, a solution of the (2S,5R)-tert-butyl 2-(hydroxy- 
diphenylmethyl)-5-phenylpyrrolidine-l-carboxylate in THF (5 ml) was added. The resulting mixture was refluxed for 12 
h. After this time, the mixture was cooled to 273 K and NaOH (AM) was added. The mixture was filtered through a pad 



sup-1 



supplementary materials 



of Celite and washed with ethyl acetate. The organic layer was separated, and the filtrate was extracted with ethyl acetate 
(3 x 50 ml). The combined organic phases were dried with MgSO.4, filtered and the solvent removed under vacuum. The 
crude product was purified by flash chromatography in hexanes/ethyl acetate (95:05), to afford the 0.340 g (33%) of pure 
((2S,5R)- l-methyl-5-phenylpyrrolidin-2-yl)diphenylmethanol (cis isomer) and 0.278 g (27%) of pure ((2S,5S)- l-methyl-5- 
phenylpyrrolidin-2-yl)diphenylmethanol (trans isomer) (60% combined yield). Suitable crystals for X-ray analysis were 

obtained by vapour diffusion from n-hexane/ethyl ether at 298 K. [a] D 20 = +H5 (c = 1.02, CHC1 3 ). J H NMR [CDCI3, 

500 MHz, 5 (p.p.m.)]: 1.66 (s, 3H, N— CH 3 ), 1.68-1.83 (m, 2H, CH 2 ), 1.92-2.03 (m, 2H, CH 2 ), 3.54 (dd, J 1 = 10.8 Hz, 

J 2 = 6.0 Hz, 1H, CH), 3.89 (dd, J 1 = 9.8 Hz, J 2 = 4.0 Hz, 1H, CH), 4.97 (bs, 1H, OH), 7.09 (t, J = 7.0 Hz, 1H, Ar), 7.13 

(t, J = 7.0 Hz, 1H, Ar), 7.19-7.33 (m, 9H, Ar), 7.58 (dd, J 1 = 8.5 Hz, J 2 = 1.0 Hz, 2H, Ar), 7.68 (dd, J 1 = 8.5 Hz, J 2 = 1.0 

Hz,2H,Ar). 13 CNMR [CDCI3, 125 MHz, 5 (p.p.m.)]: 28.2, 34.5, 41.0, 72.5,73.4, 77.8, 125.3, 125.4, 126.1, 126.2, 126.9, 

127.2, 128.0, 128.1, 128.4, 142.6, 146.6, 148.0. IR (film, cm" 1 ): 3428, 3263, 1449. MS (ESI): 209, 167. HRMS (ESI) calc 
for C24H25NO + H: 344.2014, found: 344.2083. 



All H-atoms were placed in calculated positions (O — H = 0.84 A, and C — H 0.95 to 1.00 A) and were included in the 
refinement in the riding model approximation with £/ (TO (H) = 1.2t/ e(? (C) and 1.5C/ e q(0; methyl-C). In the absence of signi- 
ficant anomalous scattering effects, 1707 Friedel pairs were averaged in the final refinement. The 2S,5R designation was 
chosen based on the synthesis (Moro et at, 2010). The C7-C12 benzene ring was found to be disordered with one orient- 
ation slightly displaced with respect to the second, co-planar, orientation. In the final refinement, matching C atoms were 
constrained to have the same anisotropic displacement parameter. The major component of the disordered residue had a 
site occupancy factor = 0.782 (15). 



Refinement 



Figures 




Fig. 1. The molecular structure of compound (I) showing the atom-labelling scheme and 
displacement ellipsoids at the 35% probability level. Only the major component of the dis- 
ordered benzene ring is illustrated. 
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Fig. 2. A view in projection down the b axis of the unit-cell contents for (I). The C — H--jt in- 
teractions are shown as purple dashed lines. 
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[(2S,5f?)-1-Methyl-5-phenylpyirolidin-: 

Crystal data 
C24H25NO 
M r = 343.45 
Orthorhombic, Pl\X\l\ 
Hall symbol: P 2ac 2ab 
a = 9.9672 (2) A 
6= 13.3376 (2) A 
c= 14.4369 (2) A 
V= 1919.22 (5) A 3 
Z=4 



-yl]diphenylmethanol 



F(000) = 736 

D x = 1.189 MgnT 3 

Mo TCa radiation, X = 0.71073 A 

Cell parameters from 7679 reflections 

6 = 2.5-25.5° 

H = 0.07 mnT 1 
T= 100 K 
Irregular, colourless 
0.22x0.15x0.15 mm 



Data collection 

Bruker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

24972 measured reflections 

2262 independent reflections 

Refinement 
Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.038 
wRiF 2 ) = 0.092 

S= 1.05 
2262 reflections 
255 parameters 
0 restraints 

Primary atom site location: structure-invariant direct 
methods 



1979 reflections with I> 20(7) 
R mt = 0.039 

^max ~ 26.5°, 6 m j n — 2.1° 

fc = -12->12 
>t = 16^16 
/ = -18^18 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = V[a 2 (F 2 ) + (0.0477P) 2 + 0.2712P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap ma x = 0.17eA~ 3 
Ap min = -0.19eA- 3 
Absolute structure: nd 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 
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Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on , conventional 
R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2o(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 
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U.UU 10 (0) 


CI 


0.0357 (10) 


0.0407 (10) 


0.0327 (10) 


0.0019 (9) 




0.0008 (8) 


A AA/1 Q fQ\ 

— U.UU4& (o) 


C2 


0.0501 (12) 


0.0411 (11) 


0.0355 (10) 


-0.0006 (10) 


-0.0064 (9) 


A AA 1 1 SQ\ 

u.uui3 (y ) 


C3 


0.0459 (12) 


0.0377 (10) 


0.0392(11) 


-0.0011 (10) 


-0.0040 (9) 


A AA1C fQ\ 

U.UUZj (o ) 


C4 


0.0331 (10) 


0.0304 (9) 


0.0344 (9) 


-0.0005 (8) 




-0.0009 (8) 


A AA 1 1 (H\ 
U.UU 1Z ( /) 


C5 


0.0668 (15) 


0.0439 (12) 


0.0423 (12) 


0.0218(11) 




-0.0111 (11) 


A AA7C /A\ 


C12 


0.0318(9) 


0.0277 (9) 


0.0405 (10) 


-0.0023 (8) 




0.0049 (8) 


A AAA C /Q\ 

U.UUUj (5) 


C25 


0.034 (3) 


0.026 (2) 


0.0295 (18) 


-0.0063 (17) 


0.0048(17) 


A AAQ 1 i"\ A\ 

U.UU3 1(14) 


C26 


0.042 (3) 


0.0436(18) 


0.047 (2) 


0.008 (3) 




0.005 (3) 


A f\f\l 1 /1 A\ 

— U.UUZ1 (14) 


C27 


0.055 (3) 


0.042 (2) 


0.0541 (15) 


0.013 (2) 




0.011 (2) 


A AACO (\ C\ 

U.UUDo (1 D) 


C28 


0.068 (4) 


0.0304 (12) 


0.0402 (14) 


0.012 (2) 




0.002 (2) 


a AA/i o ^^ ^ \ 
u.uu4y (i i ) 


C29 


0.059 (4) 


0.0318(14) 


0.042 (2) 


-0.005 (3) 




-0.006 (2) 


A AAAQ (~\ A\ 

U.UUU3 (14) 


C30 


0.035 (3) 


0.0340 (13) 


0.046 (2) 


-0.003 (2) 




-0.002 (2) 


A AA/1 1 (\ f.\ 

U.UU41 (lo) 


C13 


0.0591 (13) 


0.0253 (9) 


0.0344 (10) 


0.0074 (9) 




0.0060 (9) 


A AA/1 1 (H\ 

U.UU43 ( /) 


C14 


0.0913 (18) 


0.0380(11) 


0.0395 (12) 


0.0125 (13) 




0.0202 (12) 


A AAA Q (CY\ 

u.uuuo (y ) 


C15 


0.151 (3) 


0.0489(15) 


0.0343 (13) 


0.030 (2) 




0.0228 (17) 


A AAT C f~\ 1 \ 

U.UU36 (11) 


C16 


0.149 (3) 


0.0556 (16) 


0.0352 (13) 


0.042 (2) 




-0.0182 (17) 


-0.0086 (12) 


C17 


0.091 (2) 


0.0513 (13) 


0.0544(15) 


0.0220 (15) 




-0.0274 (14) 


-0.0158(12) 


C18 


0.0645 (14) 


0.0357 (11) 


0.0434 (12) 


0.0060(11) 




-0.0100 (11) 


-0.0020 (9) 


C6 


0.0434 (11) 


0.0362 (10) 


0.0401 (11) 


0.0066 (9) 




-0.0071 (9) 


-0.0035 (8) 


C7 


0.0678 (15) 


0.0495 (13) 


0.0473 (12) 


0.0054 (13) 




-0.0030 (12) 


-0.0123 (10) 
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to 


a aaa 
U.UVU yl ) 


a n^^/i n /n 
U.Ujj4 ( 


a a/: 7/1 (\ n\ 


A A1 1 7 /I C\ 

U.U1 1 / ^1 Jj 


a a i /i/i n 7\ 

U.U 144 ( 1 / ) 


A A"}7 1 /I T\ 

u.uz / 1 yi-o) 


\Jy 


A A7QO fl Q\ 

u.u /yo 


A HIT) ( 1 7\ 
U.U3 /Z (,1ZJ 


A AQ/I /")\ 


A AAT A / 1 T\ 

U.UU3U 


u.U3 jy (loj 


A A1 T /Z (~\ A\ 


1 A 

C1U 


U.Uo 1 D {\-~>) 


U.U44Z 


A AQQ 

U.Uoo {2 ) 


U.UUOO (1ZJ 


A A 1 1 1 n c\ 

U.U1 1 1 (1 D) 


A AA/1 /I /1\ 

U.UU4Z (14) 




U.UJOZ (^14) 


A A/1 a a /I -) \ 


A A/T t 7 n ^\ 


A AA7C n 1\ 

U.UUZj \ Y 1 ) 


U.UUZU (,1ZJ 


A AA/1 7 / 1 1 \ 

U.UU4 / (1 1 ) 


nin 

C19 


a A^ a /t \ 

0.034 (3) 


O.Ozo (z) 


a m ac ( 1 ca 
U.UZVD (18) 


A AAZZ T / 1 H\ 

-O.OOoi (1 /) 


A AA /I O / 1 'TX 

0.0048 (1 /) 


A AAT 1 / 1 A \ 

0.0031 (14) 


C20 


0.042 (3) 


0.0436 (18) 


0.047 (2) 


0.008 (3) 


0.005 (3) 


-0.0021 (14) 


C21 


0.055 (3) 


0.042 (2) 


0.0541 (15) 


0.013(2) 


0.011 (2) 


-0.0058 (15) 


C22 


0.068 (4) 


0.0304(12) 


0.0402 (14) 


0.012 (2) 


0.002 (2) 


-0.0049(11) 


C23 


0.059 (4) 


0.0318(14) 


0.042 (2) 


-0.005 (3) 


-0.006 (2) 


0.0003 (14) 


C24 


0.035 (3) 


0.0340 (13) 


0.046 (2) 


-0.003 (2) 


-0.002 (2) 


0.0041 (16) 



Geometric parameters (A, °) 



O — C12 


1.421 (2) 


C13 — C18 


1.383 (3) 


O — Hlo 


0.8401 


C13— C14 


1.394 (3) 


N — C5 


1.459 (3) 


C14 — C15 


1.382 (4) 


N — CI 


1.475 (2) 


C14 — H14 


0.9500 


N — C4 


1.482 (2) 


C15 — C16 


1.374 (5) 


CI — C6 


1.508 (3) 


C15 — H15 


0.9500 


CI — C2 


1.521 (3) 


C16 — C17 


1.371 (4) 


CI — HI 


1.0000 


C16 — H16 


0.9500 


C2 — C3 


1.513 (3) 


C17 — C18 


1.385 (3) 


C2 — H2A 


0.9900 


C17 — H17 


0.9500 


C2 — H2B 


0.9900 


C18 — H18 


0.9500 


C3 — C4 


1.541 (3) 


C6 — Cll 


1.384 (3) 


C3 — H3A 


0.9900 


C6 — C7 


1.385 (3) 


C3 — H3B 


0.9900 


C7 — C8 


1.383 (4) 


C4— C12 


1.557 (3) 


C7— H7 


0.9500 


C4— H4 


1.0000 


C8— C9 


1.366 (5) 


C5 — H5A 


0.9800 


C8— H8 


0.9500 


C5— H5B 


0.9800 


C9— C10 


1.364 (4) 


C5— H5C 


0.9800 


C9— H9 


0.9500 


C12— C25 


1.503 (7) 


C10— Cll 


1.387 (3) 


C12— C13 


1.534 (3) 


C10— H10 


0.9500 


C12— C19 


1.65 (3) 


Cll— Hll 


0.9500 


C25— C30 


1.394 (7) 


CI 9— C24 


1.32 (3) 


C25— C26 


1.403 (9) 


C19— C20 


1.34(4) 


C26— C27 


1.368 (9) 


C20— C21 


1.51 (4) 


C26— H26 


0.9500 


C20— H20 


0.9500 


C27— C28 


1.385 (6) 


C21— C22 


1.34(2) 


C27— H27 


0.9500 


C21— H21 


0.9500 


C28— C29 


1.378 (5) 


C22— C23 


1.34(2) 


C28— H28 


0.9500 


C22— H22 


0.9500 


C29— C30 


1.395 (9) 


C23— C24 


1.35(4) 


C29— H29 


0.9500 


C23— H23 


0.9500 


C30— H30 


0.9500 


C24— H24 


0.9500 


C12— O— Hlo 


101.6 


C25— C30— C29 


121.7 (5) 


C5— N— CI 


112.69(16) 


C25— C30— H30 


119.1 


C5 — N — C4 


114.43 (16) 


C29— C30— H30 


119.1 
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XT PI TT 1 

JN — CI — HI 


1 AO A 

los.y 
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i iu.y 


P 1 PT UI A 

C 1 — Cz — HzA 
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108. y 
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110. J 
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1 1 A C 
110. J 
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110. J 
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108. / 
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1 10.2 


m pc UC A 
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1 AA C 
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M PC UCTD 
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1 AA C 

iuy.j 


UC A PC II C D 

H5A — Cj — HjB 


1 AA C 

iuy.j 


X.T P C lie/' 

JN — Cj — HjC 


1 AA C 

luy.j 


uc A pc ucr 
H5A — Cj — HjC 


1 AA C 

luy.j 


I I C ID PC lie/' 

HjB — Cj — HjC 


1 AA C 

luy.j 


U — Clz — C2j 


1 a/; a /T \ 
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/ 1 pn pi -> 
(J — C 1 2 — C 1 3 


1 1 a a i /1 /:\ 
11U.43 (lo) 


Czj — Clz — CI J 


1 AQ A / 1\ 

1U5.U (3 ) 


U — C 1 2 — C4 


1AC O A /1C\ 

IUj.64 (1j) 


f'Tc r*] t p/i 
Czj — Clz — C4 


110. C 

1 13. J (3 ) 


n i pn p /i 
C 1 J — C 1 2 — C4 
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112.60 (1 J) 


r\ pin 

u — c i z — c i y 


I 1 c c / 1 1 ~\ 

I I J. J (11) 


n i pn pin 
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11 0.4 (0) 
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CIO — Czj — C 1 2 
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122.1 (J) 


n<r PTC PIT 

Czo — Czj — Clz 


1 T 1 C /C\ 

121. J (J) 


C27— C26— C25 


122.1 (5) 


C27— C26— H26 


119.0 


C25— C26— H26 


119.0 


C26— C27— C28 


120.6 (4) 


C26— C27— H27 


119.7 


C28— C27— H27 


119.7 



PIO P11 P1/1 

CIS — C13 — C14 


11 5.1 {I) 


PIO P11 P1T 

CIS — C13 — C12 


121 .54 (lo) 


P1/1 P11 P1T 

C14 — C13 — C12 


12U.U (Z) 


P1C P1/1 pii 

CI J — C14 — C13 


IzU.Z (3) 


pic ni XJ1/1 
CI J — C14 — H14 


1 1 ft Ct 


pii ni mi 
C13 — C14 — H14 


ny.y 


PU P1C P1/1 

ClO — CI J — C14 


1Z1.U {3} 


PIC UK 

ClO — CI J — HI J 


1 1Q C 

1 IV. J 


P1/1 PIC UK 

C 14 — C 1 J — H 1 J 


l ly.j 


pn pi£ pic 
C 1 / — C 1 0 — C 1 J 


1 1 A 1 S1\ 

iiy.3 (3) 


PIT PU uu 

C 1 / — C 1 0 — H 1 0 


1 TA A 


pic pu m/: 
C 1 J — C 1 0 — H 1 0 


1 TA A 


pit pn pio 
Clo — CI / — CIS 


1 TA 1 S1\ 

1ZU.3 (3) 


pi<: pn un 
ClO — CI / — HI / 


nno 


pio pit un 
C 1 S — C 1 / — H 1 / 


1 1 A O 


pn pio pn 
C 1 3 — C 1 S — C 1 / 


m i /t\ 
1Z1.1 (ZJ 


pn pio uio 
C 1 3 — C 1 S — H 1 S 


nnc 


P1T PIO UIO 

C 1 / — C 1 S — H 1 S 


nn c 


p 1 1 p/: pi 
Cll — Co — C/ 


inn 
11 /.y (z) 


p 1 1 p/: p 1 
Cll — Co — CI 


1 T> AT ( 1 A\ 
1ZZ.UZ (IV) 


pi p/r pi 

C / — Co — C 1 


1 TA A /T\ 
1ZU.U (Z) 


po pi p/: 
CS — C / — Co 


1 TA & (1\ 

IZU.o (3) 


po PT UT 

CS — C / — H / 


1 1 Q H 

1 IV. / 


p/; PT UT 

Co — C / — H / 


1 1 A *7 

i iy. / 


PA PO PT 

cy — cs — c / 


1 TA O (1 \ 
IZU.O (3) 


PA PO UO 

cy — cs — hs 


1 1 A / 

ny.o 


PT PO TTO 

C / — CS — HS 


119.6 


P 1 A PA PO 

cio — cy — cs 


1 1 A A (1\ 

ny.4 (3) 


P 1 A PA UA 

cio — cy — Hy 


1 TA 1 

1ZU.3 


PO PA UA 

cs — cy — Hy 


1 TA 1 

1ZU.3 


PA P 1 A P 1 1 

cy — c i o — c 1 1 


1 TA 1 S1\ 

1ZU.3 (3) 


PA P1A U1A 

cy — c i o — h i o 
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P11 p 1 A u 1 A 

Cll — CIO — H10 
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llv.o 


P£ P1 1 PI A 

Co — Cll — C1U 


1 TA Q ^T\ 
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i ly.j 
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121 (2) 
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-1.2 (4) 


pin pi n pnr pin 

Ciy — Clz — Czj — CjU 


-10 (7) 


p. p i -> rio n/i 

u — c i z — c i y — cz4 


-161 (3) 


P. pn PTC PT /: 

U — C12 — C25 — C26 


1 A 1 /"7\ 

14.7 (7) 


roc pn nn pi/i 
Czj — C 1 Z — C 1 y — Cz4 


1 *7i / 1 n\ 
1 11 (1U) 


pii pn ptc pi<: 
CI 3 — C12 — C25 — C26 


-1U3. / (/) 


r 1 1 r 1 o pm pi/i 
C 1 3 — C 1 Z — C 1 y — Cz4 


76 (3) 


p/i pn ptc pit 
C4 — C 1 2 — C2 5 — C26 


13U.4 (o) 


r /i pn pm r i /i 
C4 C 1 Z — C 1 y — Cz4 


-45 (3) 


pin pn PTC PT/; 

C 1 V — C 1 2 — C2 5 — C26 


ioy (o) 


r. pn pm nn 
O — C 1 Z — C i y — C2U 


TO S1\ 

28 (3) 


pin PTC PT/; PT"7 

C3U — C2 j — C26 — C2 / 


— z.U (11) 


p -> c pn pm pin 
CZD — C 1 Z — C 1 y — Cz(J 


1(6) 


P1T PTC PT/: PT"7 

C12 — C25 — C26 — C2 / 


1 /y.z (o) 


r 1 1 pn rin pin 
C 1 3 — C 1 Z — C 1 y — CzU 


nc 

-95 (2) 


PTC PT/: PT"7 PTO 

C2 j — C26 — C2 / — C2s 


n ft /1 n\ 

u.y (iu) 


r /i pn pm pm 
C4 C 1 Z — C 1 y — CzU 


\ A A 

144 (Z) 


PT/: PT"7 PTO PTO. 

C26 — C2 / — C28 — C2y 


-0.4 (7) 


Pi/i r 1 n pin pti 

Cz4 — C 1 y — CzU — Cz 1 


9(5) 


PTT PTO PTO pi/I 

C2 / — C28 — C2V — C5U 


1 n /"7\ 

1.0 (7) 


pn rin pin p-> i 

C 1 z — C 1 y — CzU — Cz 1 


1 *7n 

179 (2) 


pt/: ptc pin PTn 
C26 — C25 — C5U — C2y 


2.0 (11) 


r 1 n pin r 1 1 pn 
C 1 y — CzU — CZ 1 — CzZ 


& f A \ 

-6(4) 


pit ptc pin PTn 

CI 2 — C25 — C30 — C29 


1 TO C /C\ 

—178.5 (5) 


Pin rn rT> rn 

CzU — Cz 1 — CzZ — C23 


2(4) 


C28— C29— C30— C25 


-2.2 (9) 


C21— C22— C23— C24 


0(4) 


O— C12— C13— C18 


174.73 (17) 


C20— C 1 9— C24— C23 


-7(5) 


C25— C12— C13— C18 


-69.8 (3) 


C12— C19— C24— C23 


-176 (2) 


C4— CI 2— CI 3— C18 


56.5 (2) 


C22— C23— C24— C19 


2(4) 


C19— C12— C13— C18 


-58.7(10) 
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Hydrogen-bond geometry (A, °) 

Cg is the centroid of the C6-C11 ring. 

D—H-A D — H H-A D-A D—H-A 

O— HIO-N 0.84 2.02 2.648 (2) 132 

C28— 1128-0' 0.95 2.78 3.359 (7) 120 

C17— H17-Cg" 0.95 2.92 3.776 (3) 150 

Symmetry codes: (i) -x,y+\/2, -z+1/2; (ii) -x±\,y-\ll, -z+1/2. 
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